Introduction
Population aging is one of the most significant trends of the century and is considered a triumph of development. According to the United Nations, in 2012 the proportion of people aged 60 or more was higher than those aged under five. By 2050, this number is expected to be greater than the population under 15 1 .
Among the causes for these demographic changes, among the factors contributing towards greater human longevity, the ones that stand out include health conditions and the possibility of developing other interests, such as ways to improve their quality of life (QoL) 2, 3 . According to Maslow's theory on human needs 4 , the concept of QoL for the elderly is defined by satisfaction in four areas: control, or the ability to actively intervene in one's environment; autonomy, or the right of an individual to be free from the unwanted interference of others; self-realization; and pleasure, which is an active and reflexive process of being human 5, 6 . Based on this theory, the instrument Control, Autonomy, Self-realization and Pleasure (CASP) was developed to evaluate QoL in the elderly, from an active and positive perspective within the ageing process 5 .
The presence of QoL goes beyond health. It is not only associated with the evolution of technology and medicine, but with other factors, such as participation in lifestyle, religious, exercise or working groups. This interaction in groups involves emotional, behavioral and physical aspects, and is perceived as a way of keeping active during the aging process and of performing a socially important activity, thereby providing a better QoL 7, 8 .
High levels of social activity make older adults less likely to face cognitive decline. Structural aspects of social relations, for example living arrangements, are related to high levels of cognitive function. In addition, people with a strong social network have a lower risk of morbidity and mortality 9 .
The environment can also encourage the elderly to have contact with friends and to provide a sense of being part of a place 7, 8 . Authors identified that good QoL, from the points of view of the elderly, was mainly linked to social relations 7 . Similarly, others reaffirmed the predictive role of social relations and physical activity on increased levels of QoL among the elderly 10, 11, 12 .
A study on the effect of changing factors on QoL of the elderly makes it possible to assess whether it is still possible to intervene at this point in life, and to provide better conditions for this age group. While some perceive this age as the end stage, others point out that age itself is almost irrelevant 13 .
Tampubolon 11 note that only a few empirical studies have evaluated changes throughout life. And Jenkins & Mostafa 3 emphasize the importance of quantitative studies for the understanding of QoL, as it makes it possible to access representative samples and to estimate measures of effect.
The objective of this study was to investigate the association of changes in social relations and physical activity on QoL among the elderly living in the city of Florianópolis, Santa Catarina State, Brazil, between 2009/2010 and 2013/2014.
Materials and methods
This cross-sectional study is part of a longitudinal, population and home based study, called EpiFloripa Idoso. It was conducted with residents aged over 60 living in the urban area of Florianópolis, the capital city of Santa Catarina State in Southern Brasil. The first wave of the study took place between September 2009 and June 2010, and the second wave between November 2013 and November 2014.
The sample selection from baseline occurred in two stages by cluster. The first unit was the census tracts. From the 420 urban sectors of Florianópolis, 80 were drawn systematically, which corresponded to eight sectors in each income decile (BRL 192.80 -BRL 13,209.50). The units for the second stage were the households. An update step of their number in each sector (enrollment) was necessary and only the permanently occupied residential addresses were registered. The number of households ranged from 61 to 725, and to reduce the coefficient of variation, from 52.7% (n = 80 sectors) to 35.2% (n = 83 sectors), a grouping of small sectors was carried out, taking into consideration the geographical location and the corresponding income decile, and the division of very large areas. It was estimated that 60 households per sector would need to be visited, in order to meet with 20 seniors, also selected systematically.
The sample size estimation was performed using the EpiInfo program, version 6.04 (Centers for Disease Control and Prevention, Atlanta, U.S.A.). It was based on the formula for calculating prevalence and the parameters of the size of the population (44,460), confidence level (95%), unknown prevalence (50%), sampling error (4 percentage points), design effect (estimated at 2), plus 20% for estimated losses and 15% for association studies. This resulted in a minimum sample of 1,599 individuals. The sample was extended to 1,911 elderly, due to the availability of funds, but 1,702 elderly were interviewed.
The study participants were elderly men and women aged 60 or older. The exclusion criteria
Cad. Saúde Pública 2016; 32(12):e00143615 | www.ensp.fiocruz.br/csp used only in the first wave was those who were residing in an institution (a nursing home, hospital or prison). For both waves, a loss was considered to be when the participant had not been located after four visits at different times, and a refusal when the participant showed no interest in the research. During the second wave, a loss was when the participant was unable to be contacted because of travel, hospitalization or death.
For the second wave an active search for all the elderly was organized using telephone contacts, letters, posters, electronic media and health information systems. From 1,702 respondents in the first wave, we identified 376 losses (22,1%), which included 217 deaths, and 129 refusals (7,6%), totaling 1,197 participants in 2013/2014 (response rate of 70.3%).
For the present study, the inclusion criteria was participation in both waves. Exclusion criteria was interview answered by an informant (someone responsible for the elderly) or unanswered items among the outcome variables.
The data were collected by means of individual interviews that were conducted by trained interviewers. Validated instruments were used and a pilot study was developed (n = 99 in the first wave and n = 76 in the second). In 2009/2010 the interviews were recorded using portable digital devices (PDA), and in 2013/2014 using netbooks.
A quality control of EpiFloripa Idoso was carried out by applying a reduced questionnaire by telephone (with eight questions) among about 10% of the elderly in the sample, who were selected at random. The reproducibility of the questions showed satisfactory to good agreement (first wave, kappa of between 0.6 and 0.9; and second wave, kappa of between 0.5 and 0.9).
The outcome of this study, QoL, was evaluated by CASP-16 Brazil 6 only at the second wave of EpiFloripa. The instrument is organized into four domains and distributed across 16 items: control (4 items), autonomy (5 items), self-realization (4 items) and pleasure (3 items). The domains have the same level of importance, thus are not hierarchically arranged 5 . Each item has four response options (often, sometimes, rarely or never), and for each answer is given a score. The score can range from 0, which indicates no QoL, to 48, which represents total satisfaction in all domains 6 .
The self-report nature of CASP-16 was considered by giving a printed version to the participant, in order for them to follow the items. The interviewer would read each item and the participant would articulate the answer. For those who could not read (7.1%) the interviewer read the items, although this did not affect the results significantly.
The independent variables, also used as adjustments were: sex (female and male); age (60 to 69 years, 70 to 79 years and 80 years or more); education (no formal education, 1 to 4 years, 5 to 8 years, 9 to 11 years and 12 years or more) and; probable cognitive deficit (no and yes). These variables related to the second wave of EpiFloripa. Marital status (remained without a partner, changed status or remained with a partner) characterized as a change, was developed based on the two waves of the study and used as an adjustment.
The independent variables about change in social relations were organized from the two waves. They included family arrangements (remained living alone, remained living with family, moved alone and moved in with family or a caregiver); paid work (remained not working, stopped working, remained working and started working); Internet use (remained not using, stopped using, remained using and started using) and; participation in religious or lifestyle groups (remained without participating, stopped participating, remained participating and started participating).
The change in lifestyle was characterized by physical activity during leisure time (remained insufficiently active, remained sufficiently active, became insufficiently active and became sufficiently active), also from the two waves of EpiFloripa.
The Mini-Mental State Examination (MMSE) 14 assessed the cognitive deficit, a scale that ranges from zero to 30 points. For probable cognitive deficit classification the level of education was used to define the cutoff points, 19/20 for the elderly without formal education and 23/24 for those with formal education 14 . The International Physical Activity Questionnaire (IPAQ) 15 measured physical activity during leisure time. Participants who reported less than 150 minutes per week were considered to be insufficiently active, and those who practiced 150 minutes or more per week to be physically active 15 .
The analysis considered the sample weights. The descriptive analyses of the qualitative variables were performed through absolute and relative frequencies, and the outcome with a measure of central and dispersion tendency. QoL was expressed as mean and 95% confidence intervals (95%CI), according to the independent variables. The means were compared using the Mann-Whitney test, and Kruskal-Wallis and nonparametric trend tests were performed for the variables age and education.
The crude and adjusted analysis used multiple linear regression and results were given in standardized beta (β) coefficient and their respective 95%CI. At the adjusted analysis, each variable of change in social relations and physical activity was controlled by demographic, socioeconomic and probable cognitive deficit, in order to estimate their effect on the QoL score. The level of statistical significance for association was set at 5%.
In order to test the residuals, the standard residuals, Ramsey Reset test and variance inflation factor were verified. A sensitivity analysis was carried with the QoL domains. All these analyses were performed using the use of Stata 11.0 software for Windows (Stata Corp., College Station, U.S.A.).
The Ethics Committee for Human Beings (CEPSH) at Santa Catarina Federal University (UFSC) approved the EpiFloripa Idoso study. 
Results
For the present study, 57 (4.7%) of the 1,197 respondents from the second wave were excluded because the interview was answered by an informant; two (0.2%) refused to answer the QoL instrument; and seven (0.6%) did not answer an item from CASP-16. Overall, this made for a total of 66 losses. Among these losses, 48 (72.7%) were female, 42 (63.6%) were aged 80 or more and 25 (39.1%) had 1 to 4 years of education. The sample used for analysis included 1,131 elderly (response rate of 94.5%).
Participants from the second wave were predominantly female, aged 70 to 79, had 1 to 4 years of education and no probable cognitive deficit. Among the waves of the study, over half of the elderly remained with their partner (54.2%), were living with their family (76.6%) and did not work (77.9%). Other majority groups included elderly who remained without using the Internet (69%), had stopped participating in religious or lifestyle groups (41.7%) and remained insufficiently active (56.7%) ( Table 1) .
The QoL mean score was 37.6 (95%CI: 37.2; 38.1). There was no statistical difference between sex and marital status. The age and education groups with the highest scores, respectively, were 60 to 69 years and 12 or more years of study, both showing a linear trend. The average QoL score was higher among older people with no probable cognitive deficit. With regard to variables about changes in social relations, those who remained living alone, began to work, continued to use the Internet and began to join groups had the highest scores of QoL. Among those who remained and became physically active, the mean score was 41.5 (95%CI: 40.7; 42.4) and 40.1 (95%CI: 38.9; 41.1), respectively ( Table 1) .
The crude analysis showed that the elderly who continued living with the family reduced QoL by 1.98 points (95%CI: -3.47; -0.50), compared to those who remained living alone. The ones who started and remained working had the highest points added to the score, 2.30 (95%CI: 0.45; 4.16) and 3.90 (95%CI: 2.36; 5.44), respectively. As for the Internet, further use was associated with higher QoL score, compared to the ones who remained without using it. All categories of physical activity were associated with positive scores of QoL compared to the ones who remained insufficiently active (Table 2 ).
In the adjusted analysis, the elderly who remained living with the family lowered the score at 3.33 points (95%CI: -5.06; -1.60) compared to the elderly who continued to live alone. To keep working lost its association after adjustment, however the ones who started to work, between 2009/2010 and 2013/2014, remained associated with a positive score of QoL (β = 2.82, 95%CI: 1.42; 4.22) ( Table 2) .
Participants who continued using the Internet had 2.11 more points (95%CI: 0.85; 3.36) in their QoL score than those who never used it. Older people who began participating in groups exhibited a higher QoL score by 1.68 points (95%CI: 0.19; 3.17), compared to those who remained without participating. For physical activity, all categories continued to show association, and with little change after adjustment. The elderly who remained physically active had more points in QoL score (β = 4.47, 95%CI: 3.32; 5.63), compared to the group that remained insufficiently active. The elderly who in the first wave were sufficiently active, but became insufficiently active, still had higher scores when compared with those who remained insufficiently active (Table 2) .
According to the standard residuals there are no specification errors in the regression models for the analysis, and 95% of the residuals were between the range of -2,2 and normal distribution, giving the Gauss curve. The Ramsey Reset test showed there to be no omitted variables in the regression models; and no multicollinearity using the variance inflation factor.
The sensitivity analysis with sub-scores of QoL domains showed that there was an association only for those who moved with their family or a caregiver (control's domain: β = -0.39, 95% CI: -1.75; -0.06) and those who remained working (pleasure's domain: β = 0.38, 95%CI: 0.21; 0.55). These results did not show a reverse association, which supports the use of an overall score for QoL. 
Discussion
The mean QoL score for the elderly from the EpiFloripa 2013/2014 was 37.6 (95%CI: 37.2; 38.1). The variable categories which had positive scores for QoL were: to start working compared to those who remained retired; to continue using the Internet compared to those who did not use it; to remain or become physically active; and to become insufficiently active, compared to those who remained inactive. However, the family arrangements whereby the elderly remained living with family had a negative association to their QoL when compared with those who remained living alone.
Results from the first wave of the English Longitudinal Study of Ageing (ELSA), involving 11,234 people over the age of 50 found a mean QoL score, assessed by CASP-19, of 42.5 (95%CI: 42.3; 42.7). CASP-19 is the original QoL instrument with scores ranging from zero to 57. In the context of Brazil, three items were excluded for better psychometric properties 10 . The QoL score of the elderly from the city of Florianópolis was found to be closer to the maximum value of CASP-16, in spite of the limitations involved in comparing scores, given the different structures.
The elderly who remained living with their family had fewer points in the QoL score compared to those who continued living alone. The issue of family arrangements is discussed in the literature, but many studies 10, 16, 17, 18 have not identified an association with QoL. The study by Garcias et al. 19 assessed health-related QoL with the Short Form-36 (SF-36), and found that those who lived alone had low scores in social and mental QoL. However, when all domains of SF-36 were considered, living alone lost its association with worse QoL related to health. In the study by Zaninotto et al. 12 , for the first three waves of ELSA (2002) (2003) (2004) (2005) (2006) (2007) , only in the third, and just in the case of males, living with a partner had a positive effect on QoL.
The perception of age as being related to fragility means that the elderly can still be excluded from certain activities, which may contribute to their autonomy or control and are therefore important for their QoL. This may explain the lower QoL score for those who are living with family, while those who live alone may have more autonomy 20 . Another factor may be the often active role played by the family at times of illness or need. These situations are often stressful for those involved, and can provide a sense of dependence, reduce self-esteem and consequently have a negative effect on QoL 19, 21 . But the effect of the family structure on QoL may vary depending on the age group of the elderly person and other individual factors 22 .
The elderly who started working between the waves of the study demonstrated a greater improvement in their QoL scores compared to those who remained without work. Other studies 12, 23 also observed that being unemployed had a negative impact on QoL, or in one British study, that performing paid work had a positive impact on the elderly.
Retirement can be faced in different ways and is a heterogeneous process. Historically, this has involved financial and physical decline 23 , or, from a different perspective, an opportunity to engage in other activities that the elderly enjoy 2, 5 . Returning to the labor market may be consistent with the desire to remain active and feel socially important. The study shows that improved QoL can be attained through the domains of control, self-realization and pleasure 7, 24, 25 . In additional, unpublished analysis in the study, there was no predominance of low income elderly among those who started working.
The work environment can also encourage contact with friends and provide the feeling of being part of a social environment. Further, relationships with friends is found to have a better effect on the elderly's QoL compared with family. Friends can be chosen and this relationship encourages ties of trust 19 . Wahrendorf 25 highlights the importance for the elderly of returning to work after retirement.
Regarding the use of technology, this study showed that participants who kept using the Internet showed a significant increase in their QoL score. Technology represents an opportunity for greater QoL among the elderly 26 . The use of a computer and the Internet can contribute to well-being and generate a greater sense of capability and self-realization. It positively affects interpersonal relationships, stimulates cognitive function and contributes to the elderly's independence 11, 26, 27, 28, 29 .
The associated category, to maintain use of the Internet, relates to issues that are specific to the elderly, including having time to learn how to use technology, having health problems or difficulties in using the Internet, which can discourage them from learning. However, limitations in the study design, and possible reverse causality also need to be taken into consideration.
Studies 27, 30, 31 identified associations between computer use, and related access to information, and the adoption of healthy habits such as not smoking, physical activity and a healthy diet. The work of d'Orsi et al. 28 , involving 8,154 individuals from the first wave of ELSA and an empirical study by Ordonez et al. 32 , point out that digital inclusion may represent an important strategy for cognitive improvement and help the elderly to continue to perform daily activities independently. These living habits and conditions may take some time to take effect, which may be one of the reasons for the associated category.
There are differences in the literature regarding these claims. Slegers et al. 33 used SF-36 for a randomized controlled intervention study involving 240 elderly from Maastricht in the Netherlands and found no significant impact on well-being of learning, or use of computers or the Internet. However, those who used the computer more felt they had greater control over their lives 33 . In this comparison, different tools for QoL were used. The SF-36 and the CASP-16 use different constructs and evaluations: while CASP-16 assesses QoL itself, SF-36 addresses health-related QoL.
In the EpiFloripa, those elderly who had begun to participate in religious or lifestyle groups between the waves, showed improvements in their QoL scores. The discussion of this association involves the use of variables that are characterized by change and is limited because of a lack of information about when the participation started or finished during the waves. In addition, a small sample of elderly continued to participate in the group.
Jenkins & Mostafa 3 linked learning to the development of autonomy and self-realization. At this age, informal activity groups, such as education, art, music and physical activity groups, significantly contribute to better QoL. However, formal training or educational courses did not show any association 3 . Group membership may therefore be related to the socio-emotional selectivity of the elderly, whereby they develop a strategy to engage primarily in activities that give them pleasure and satisfaction. The continuation of group Cad. Saúde Pública 2016; 32(12):e00143615 | www.ensp.fiocruz.br/csp activities may be related to the elderlies' physical or emotional conditions, or to the quality of the activities developed 10 .
The benefits of physical activity on health and QoL have been strongly established in the literature, regardless of how QoL is assessed 11, 17, 18, 19 . The elderly who remained physically active had higher QoL scores. Even those who were no longer active had a positive impact on QoL compared to those who remained insufficiently active.
A study 18 involving elderly people aged 75 and over in Gothenburg, Sweden found an association between regular walking and health-related QoL (SF-36), which remained only with a few domains (physical performance, general health, emotional aspects) and for women. This difference between genders on the level of physical activity can happen because of the physical conditions or chronic conditions of each individual 18 .
The use of CASP-16 Brazil made it possible to evaluate the QoL measured directly, without using proxies, such as health-related QoL. This made it possible to distinguish between QoL and the factors that influence it. The instrument was easy to apply and was well understood by Brazilian elderly 6 . It focuses on the benefits and enjoyable aspects of aging, different from the negativity of the social and medical sciences which focus on the links between aging and functional and health decline 5, 34 . The theory on which the instrument is based assumes that the elderly can adapt their lives, even with the limitations relevant to age 5 . CASP is an instrument widely used in over 20 countries and in several studies. It has proven to be important in evaluating QoL in the elderly, particularly since it allows for comparisons between countries 35 .
This research also involved the study of social relations in a large sample from a capital city in southern Brazil. There were only a few losses during follow-up, although there was a high number of deaths, which may open up the possibility that those who died were the elderly who had the worst QoL scores. This study explored the changes during the life of the elderly, but it did not look into the exact timing of changes to social relations or lifestyles. The design also has the limitation of reverse causality. Other limitations were the comparisons of final QoL scores, given the differences in the CASP structures, on account of the country-level validations. Although the CASP-16 was found to be comparable with other instruments in Brazil 6 , further evaluation of its structure is required.
The subjective measurement of physical activity may lead to overestimation; however, we used a validated instrument, despite the difficulty with such an evaluation for surveys. Another limitation was that the relationships between members of the house were not explored more deeply to better understand family arrangements, as well as group activities. Considering the complexity of the outcome, other factors that are not adjusted could also influence the score.
Many important events affect the trajectory of the elderly, but this study pointed out some changes that can improve QoL for this age group. QoL for the elderly relates to the ability to adapt to difficulties that may arise. Some of the factors that contribute to quality of life include: to encourage participation in social activities; to return to work; to use the Internet and to practice physical activity. The use of CASP-16 is recent, and further studies to evaluate its structure are required. It is, nonetheless, an excellent tool for population surveys, since is made up of only a few items, and has good psychometric properties, internal consistency 6 and comparability with other countries. 
